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&KDQJHVRIORDGVRIWKHVHFRQGD[OHRIWKHVHPLWUDLOHURQWUDQVLWDQGQRQWUDQVLWURXWHV
$[OH ORDGVDUH WKHKLJKHVWRQ WKHVHFRQGGULYHQD[OHRI WKHVHPLWUDLOHU WKHUHIRUHDGHWDLOHG
WLPHVHULHVDQDO\VLVKDVEHHQPDGHGLVWLQJXLVKLQJEHWZHHQWUDQVLWDQGQRQWUDQVLWURXWHV7KHDLPRIWKLV
DQDO\VLVKDVEHHQWRUHFRJQL]HDQ\GLIIHUHQFHVRID[OHORDGVRQRQHKDQGLQWLPHDQGEHWZHHQWUDQVLWDQG
QRQWUDQVLWURXWHVRQWKHRWKHU
:,0 VLWHV KDYH EHHQ JURXSHG LQWR VLWHV RQ WUDQVLW URXWHV DQG VLWHV RQ QRQWUDQVLW URXWHV (DFK \HDU
ZHLJKHG DYHUDJH YDOXHV RI PHDVXUHG GDWD LQ ERWK JURXSV KDYH EHHQ FDOFXODWHG IRU DOO ORDG ELQV DQG
UHODWLYH ORDG IUHTXHQF\ GLVWULEXWLRQV KDYH EHHQ FRPSDUHG $XVWURDGV  )LJXUHV  DQG  VKRZ WKH
VXPPDUL]HGUHVXOWVEDVHGRQDODUJHQXPEHU7DEOHRIPHDVXUHGD[OHORDGGDWD
5HPDUN\HDULQ)LJXUHVDQGDQG7DEOHLQWKLVSDSHUFRYHUV\HDUVSURFHVVHGDVD
XQLILHGGDWDVHW
,QERWKFDVHVWUDQVLWDQGQRQWUDQVLWURXWHVD[OHORDGVVKRZDGHILQLWHLQFUHDVHLQWLPH+RZHYHUWKLV
LQFUHDVH LVPRUHFKDUDFWHULVWLF LQFDVHRI WUDQVLW URXWHVZKHUHFOHDUFOXVWHUVFDQEH LGHQWLILHG IRU
DQGIRU
&RPSDULQJD[OHORDGVRQWUDQVLWDQGQRQWUDQVLWURXWHVVRPHRWKHULPSRUWDQWILQGLQJVDUHDVIROORZV
x 3URSRUWLRQRIHPSW\UXQVWKHILUVWSHDNRQWKHFXUYHRQQRQWUDQVLWURXWHVLVKLJKHUUHIOHFWLQJVRPH
ODFNRIHIIHFWLYHQHVVLQRUJDQL]DWLRQRIGRPHVWLFWUDQVSRUW
x 3URSRUWLRQRIRYHUORDGHGD[OHVLVKLJKHURQQRQWUDQVLWURXWHVDERXWWKDQRQWUDQVLWURXWHVDERXW
VLQFHLQWUDQVLWWUDQVSRUWDWLRQWKHUHDUHZHLJKWFRQWUROVWDWLRQVDWERUGHUFURVVLQJSRLQWV7KLVIDFW
LPSOLHVDGHPDQGIRUEHWWHUHQIRUFHPHQWLQFDVHRIGRPHVWLFKHDY\YHKLFOHV
x 2QWUDQVLWURXWHVPRUHYHKLFOHVDUHORDGHGXSWROHJDOOLPLWV(&UHJXODWLRQFRQFHUQLQJD[OH
ORDGVDQGJURVVZHLJKWDVZHOOWKDQRQQRQWUDQVLWURXWHV7KLVIDFWVKRZVWKDWWUDQVLWWUDQVSRUWDWLRQ
KDVDKLJKHUHIIHFWLYHQHVV

)LJ5HODWLYHORDGIUHTXHQF\GLVWULEXWLRQRQWUDQVLWURXWHVRIQGD[OHORDGVRIVHPLWUDLOHUV
5HODWLYHIUHTXHQFLHVRQWUDQVLWURXWHVRIQGD[OHORDGVRIVHPLWUDLOHUV
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)LJ5HODWLYHORDGIUHTXHQF\GLVWULEXWLRQRQQRQWUDQVLWURXWHVRIQGD[OHORDGVRIVHPLWUDLOHUV
7DEOH0HDVXUHGD[OHORDGGDWDIRUDQDO\VLVRID[OHORDGFKDQJHV
      
WKRXVDQGD[OHV      

$QDQDO\VLVRIFKDUDFWHULVWLFVDQGGLIIHUHQFHVLQUHODWLYHORDGIUHTXHQF\GLVWULEXWLRQIXQFWLRQVKDVEHHQ
SHUIRUPHGFRQVLGHULQJWKHVNHZQHVVRIIXQFWLRQFXUYHV(TXDWLRQ

  

 ¦ ¹¸·©¨§

 V
[[
QQ
Q6 L       

ZKHUHVLVWKHVWDQGDUGGLVWULEXWLRQRIWKHVDPSOH
3RVLWLYHVNHZQHVVPHDQVDV\PPHWU\RQWKHULJKWVLGHRIWKHIXQFWLRQFRPSDUHGWRQRUPDOGLVWULEXWLRQ
7DEOHDQG)LJXUHVKRZVNHZQHVVWUHQGRIUHODWLYHORDGIUHTXHQF\GLVWULEXWLRQIXQFWLRQVRIQGD[OH
ORDGVRIVHPLWUDLOHUVRQERWKWUDQVLWDQGQRQWUDQVLWURXWHVEHWZHHQDQG
,Q WKHFDVHRID[OH ORDGV WKHPRUHSRVLWLYH LV WKHVNHZQHVV WKHPRUHD[OHVDUH ORDGHGDWRURYHU WKH
OHJDOORDGOLPLW7KHVNHZQHVVLVKLJKHURQWUDQVLWURXWHVLQDOOEXWRQHFDVHWKDWPHDQVVHPLWUDLOHUVRQ
WUDQVLWURXWHVKDYHKLJKHUD[OHORDGVWKDQWKRVHRQQRQWUDQVLWURXWHV0RUHRYHUWKHVNHZQHVVRQWUDQVLW
URXWHVLVFOHDUO\LQFUHDVLQJLQWLPHFRQVHTXHQWO\WKHUHDUHKLJKHUD[OHORDGVLQUHFHQW\HDUV
WKDQDIHZ\HDUVHDUOLHU
7DEOH6NHZQHVVWUHQGRIUHODWLYHORDGIUHTXHQF\GLVWULEXWLRQIXQFWLRQVRIQGD[OHORDGVRIVHPLWUDLOHUV
      
QRQWUDQVLW      
WUDQVLW      
5HODWLYHIUHTXHQFLHVRQQRQWUDQVLWURXWHVRIQGD[OHORDGVRIVHPLWUDLOHUV
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)LJ6NHZQHVVWUHQGRIUHODWLYHORDGIUHTXHQF\GLVWULEXWLRQIXQFWLRQVRIQGD[OHORDGVRIVHPLWUDLOHUV

(IIHFWVRID[OHORDGWUHQGVRQSDYHPHQWGHVLJQJXLGH
7KH +XQJDULDQ IOH[LEOH SDYHPHQW VWUXFWXUDO GHVLJQ JXLGH LV EDVHG RQ WKH XVH RI  WRQ HTXLYDOHQW
VWDQGDUG D[OH ORDGV (6$/ FDOFXODWHG IURPG\QDPLFZHLJKWPHDVXUHPHQWVSURYLGLQJ DPRUH UHDOLVWLF
EDVLVIRUSDYHPHQWVWUXFWXUDOGHVLJQ,VKDN6KLQDQG6ULGKDU7KH(6$/IDFWRUVKDYHEHHQUHJXODUO\UH
FDOFXODWHGLQHYHU\\HDUVDQGZKHQFKDQJHVSURYHGWREHVWDWLVWLFDOO\VLJQLILFDQWWKH(6$/WDEOHLQ
WKHGHVLJQJXLGHZDVPRGLILHG*XO\DV
$FFRUGLQJWRWKHWUHQGVRIKHDY\WUDIILFJURZWKDQHZGHVLJQORDGFODVVKDVEHHQLQWURGXFHGLQLQ
WKHUHYLVHGLVVXHRIWKHVWUXFWXUDOGHVLJQJXLGHIRUIOH[LEOHSDYHPHQWVFDOOHG³HVSHFLDOO\KHDY\´RYHU
PLOOLRQ (6$/V GXULQJ WKH GHVLJQHG OLIHWLPH RI WKH SDYHPHQW 7KLV GHVLJQ JXLGH FRYHUV SDYHPHQW
VWUHQJWKHQLQJGHVLJQSULQFLSOHVDQGSUDFWLFHDVZHOO
3DYHPHQWVWUHQJWKHQLQJSURJUDPLQ+XQJDU\
$SDYHPHQW VWUHQJWKHQLQJ SURJUDPKDV EHHQ VWDUWHG RQ WKH7(17 DQG(URDGV LQ RUGHU WR FRPSO\
ZLWKWKH(8WRQD[OHZHLJKWOLPLWUHJXODWLRQ5HDOLVWLFD[OHORDGVSHFWUDDQGD[OHORDGWUHQGVEDVHG
RQ:,0PHDVXUHPHQWVKDYHEHHQWDNHQLQWRDFFRXQWLQWKHVWUXFWXUDOGHVLJQRIVWUHQJWKHQHGSDYHPHQWV
+XQJDU\ KDV JRW D GHURJDWLRQ FRQFHUQLQJ PD[LPXP SHUPLWWHG D[OH ORDG XQWLO  XQGHUWDNLQJ WR
LPSOHPHQWDSDYHPHQWVWUHQJWKHQLQJSURJUDPRINPRQPDLQURDGV'XHWRGLIIHUHQWREVWDFOHVDQG
ILQDQFLDOFLUFXPVWDQFHVXSWRDQDPRXQWRINPKDVEHHQFRQVWUXFWHG7DEOH7KLVDPRXQWLV
DERXW  RI WKH WRWDO +XQJDULDQ PDLQ URDG QHWZRUN  NP ZLWKRXW PRWRUZD\V DQG KLJKVSHHG
URDGV 6WUHQJWKHQLQJ ZRUNV KDYH EHHQ FRQFHQWUDWHG RQ VHFWLRQV RI 7(17 DQG (URDG QHWZRUNV
)LQDQFLDOEDFNJURXQGFRQVLVWHGRIDQLQFUHDVLQJ(8IXQGLQFRUSRUDWLRQUHVXOWLQJWKDWWZRWKLUGRIRYHUDOO
VWUHQJWKHQHGOHQJWKZDVLPSOHPHQWHGE\(8FRILQDQFLQJ

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7DEOH5HVXOWVRISDYHPHQWVWUHQJWKHQLQJSURJUDPLQ+XQJDU\>NP@
          WRWDO
GRPHVWLF          
(8FRILQDQFLQJ          
VXP          

&RQFOXVLRQ
$ QHWZRUN RI DERXW  ZHLJKWLQPRWLRQ :,0 VLWHV KDV EHHQ LPSOHPHQWHG LQ +XQJDU\ LQ 
6LQFH WKHQ PHDVXUHPHQWV KDYH EHHQ SHUIRUPHG UHJXODUO\ XQWLO  0HDVXUHG GDWD VHULHV SURYLGH D
SRVVLELOLW\IRUDQDO\VLQJD[OHORDGWUHQGVLQWKHSDVW\HDUV%RWKD[OHORDGVDQGWRWDOZHLJKWVRIKHDY\
YHKLFOHV VKRZ DQ LQFUHDVLQJ WHQGHQF\ LQ DFFRUGDQFH ZLWK WKH JURZWK IDFWRUV RI KHDY\ WUDIILF 7KH
SURSRUWLRQRIVHPLWUDLOHUVKDVLQFUHDVHGVLJQLILFDQWO\2YHUORDGHGD[OHVRFFXUUHGPDLQO\DWWKHQGD[OH
RIVHPLWUDLOHUVZLWKD[OHVSDWWHUQ
$[OH ORDGVDUH WKHKLJKHVWRQ WKHVHFRQGGULYHQD[OHRI WKHVHPLWUDLOHU WKHUHIRUHDGHWDLOHG
WLPHVHULHVDQDO\VLVKDVEHHQPDGHGLVWLQJXLVKLQJEHWZHHQFDVHVRIWUDQVLWDQGQRQWUDQVLWURXWHV,QERWK
FDVHVWUDQVLWDQGQRQWUDQVLWURXWHVD[OHORDGVVKRZHGDGHILQLWHLQFUHDVHLQWLPH+RZHYHUWKLVLQFUHDVH
LVPRUHFKDUDFWHULVWLFLQFDVHRIWUDQVLWURXWHVZKHUHFOHDUFOXVWHUVFDQEHLGHQWLILHGIRUDQGIRU
&RPSDULQJD[OHORDGVRQWUDQVLWDQGQRQWUDQVLWURXWHVVRPHRWKHULPSRUWDQWILQGLQJVDUHDV
IROORZV3URSRUWLRQRIHPSW\UXQVWKHILUVWSHDNRQWKHFXUYHLVKLJKHURQQRQWUDQVLWURXWHVLQGRPHVWLF
WUDQVSRUW 3URSRUWLRQ RI RYHUORDGHG D[OHV LV KLJKHU DV ZHOO RQ QRQWUDQVLW URXWHV VLQFH LQ WUDQVLW
WUDQVSRUWDWLRQ WKHUHDUHZHLJKWFRQWUROVWDWLRQVDWERUGHUFURVVLQJSRLQWV WKLV IDFW LPSOLHVDGHPDQGIRU
EHWWHUHQIRUFHPHQWLQFDVHRIGRPHVWLFKHDY\YHKLFOHV2QWUDQVLWURXWHVPRUHYHKLFOHVDUHORDGHGXSWR
OHJDOOLPLWVFRQFHUQLQJD[OHORDGVDQGJURVVZHLJKWDVZHOOWKDQRQQRQWUDQVLWURXWHV
7KH +XQJDULDQ IOH[LEOH SDYHPHQW VWUXFWXUDO GHVLJQ JXLGH LV EDVHG RQ WKH XVH RI  WRQ HTXLYDOHQW
VWDQGDUG D[OH ORDGV (6$/ FDOFXODWHG IURP G\QDPLF ZHLJKW PHDVXUHPHQWV SURYLGHG DPRUH UHDOLVWLF
EDVLV IRU SDYHPHQW VWUXFWXUDO GHVLJQ7KH(6$/ IDFWRUV KDYHEHHQ UHJXODUO\ UHFDOFXODWHG LQ HYHU\
\HDUVDQGZKHQFKDQJHVSURYHGWREHVLJQLILFDQW WKHGHVLJQJXLGHKDVEHHQPRGLILHG$FFRUGLQJWRWKH
WUHQGV RI KHDY\ WUDIILF JURZWK QHZ GHVLJQ ORDG FODVVHV ZHUH LQFRUSRUDWHG LQWR WKH GHVLJQ JXLGH D IHZ
\HDUV DJR$ SDYHPHQW VWUHQJWKHQLQJ SURJUDPKDV EHHQ VWDUWHG RQ WKH7(17 DQG(URDGV LQ RUGHU WR
FRPSO\ZLWKWKH(8WRQD[OHZHLJKWOLPLWUHJXODWLRQ5HDOLVWLFD[OHORDGVSHFWUDDQGD[OHORDGWUHQGV
KDYHEHHQWDNHQLQWRDFFRXQWIRUWKHVWUXFWXUDOGHVLJQRIVWUHQJWKHQHGSDYHPHQWV
5HIHUHQFHV
$XVWURDGV:HLJKLQPRWLRQ0DQDJHPHQWDQG2SHUDWLRQ0DQXDO6\GQH\$XVWURDGV/WG

&267:HLJKLQ0RWLRQRI5RDG9HKLFOHV)LQDO5HSRUW(GV-DFRE%2¶%ULHQ(-HKDHV6
$SSHQGL[(XURSHDQ:,06SHFLILFDWLRQ3DULV/&3&

*XO\iV$(IIHFWRID[OHORDGOLPLWFKDQJHRQSDYHPHQWGHVLJQ7KLUG7UDQVSRUW5HVHDUFK$UHQD
(XURSHDQ7UDQVSRUW5HVHDUFK&RQIHUHQFH%UXVVHOV

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,VKDN66KLQ+&6ULGKDU%. &KDUDFWHUL]DWLRQDQG'HYHORSPHQWRI7UXFN/RDG6SHFWUD
DQG*URZWK )DFWRUV IRU &XUUHQW DQG )XWXUH 3DYHPHQW 'HVLJQ 3UDFWLFHV LQ /RXLVLDQD %DWRQ 5RXJH
/RXLVLDQD6WDWH8QLYHUVLW\

7UDQVSRUWDWLRQ 5HVHDUFK %RDUG  3DYHPHQW /HVVRQV /HDUQHG IURP WKH $$6+2 5RDG 7HVW DQG
3HUIRUPDQFH RI WKH ,QWHUVWDWH +LJKZD\ 6\VWHP 7UDQVSRUWDWLRQ 5HVHDUFK &LUFXODU 1R (&
:DVKLQJWRQ'&

